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TECHNICAL PROGRESS SHOWN IN THE 1927 RH~N

SOARING-FLIGHT CONTEST.*

By W. Hflbner.

Status of (hider Construction

Interest in soaring flight has diminishedgreatly since

the first surprising endurance flights in 1922. The general

public is impressed only by the sensational development and not

by the long study of details which must then follow, if a tech-

nical task is to be brought to some degree of completion.

The development of the glider was

1922, as regards its general structure

of the more recent gliders essentially

ones of that year.

fairly complete, even in

and outward form. Most

resemble the successful

Since that time the further development of the glider has

consisted in a very gradual and arduous improvement as regards

air resistmce, weight, strength and maneuverability. The re-

cent types, built for maximum performance, differ hr% little.

externally from their predecessors- Closer inspection, however, “

~“ev%ls’the result-s~f.m~~~.l,ab-o~.iousl,y ycm experience and,,,,. .,..
knowledge~

*Technische Fortschritte beim Rh&-Segelflugwettbewerb “192.7,11
!Zeitschriftdes Vereines Deutscher Ingenieure, December 3, 192?,
Pp. 1717-1721.
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In addition to these maximum performa,nc~gliders, training

types for aviation pupils”have been bqilt,for several years.

mile the pilots were formerly war aviators and hence experi-

enced pilots of engine-driven airpl~esj soaring-flight spo~~,

must now traim pilots to take their places- It has beem demon.

strated, moreover, that soaring flight furnishes a suitable’md

Very cheap kindergarten for the educatiom of future ‘airplane
.

pilots. The qualifications of school,and training gliders dif-

fer from those of performance gliders. This circumstmce led

to the development of two new glider types which acquired im-

portance with,the increasing spread of soaring-flight sport in.

Germany., In addition to the gradual development of the perforrfl-

ance glider, there are two new types of gliders, one for begin-

ners and”-onefor airplane pilots.

General Survey of the 192,7F&#n Soaring-Flight Contest

Contests are comparable valuations”

fl$ght contests the performances depend

aircraft and on the skill of the pilot,

of

on

performances. In

the quality of the

An inexperienced pilot

can attaim no first-class performances even on a high-class

ai~craft. Neither can a good pilot obtain more than mediocre

results on an aircraft which is aerodynamically inferior- In...,,.,,,, -.,,., ., ,,,,,.,
contests between engine-driven airplanes the quality of the driv-

,...

ing gear constitutes the third factor.

Since all pilots differ from one ano~her in their ability,
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,

\

. .

the quality of an aircraft caq never be directly determined

$ropthe results of a contest. It is possible.,however, to..
.. ..,..,,, .....,,.,,,

compare the ability of pilots wherit“hey’operateequivalent air-

craft. A contest with perfectly equivalent aircraft affords

the best solutio~ from a simple sporting viewpoint. Of course,

in engine-drive,naircraft, the difference in the reliability

of the,engines may vitiate the results. With gliders,,however,

this difference iS entirely eliminated, so that it is possible

to make direct comparisons of the performances of the pilots.

Due to special circ~stances,. the majority of the school

and traii~inggliders participating in this yearts contest (1927)

were of the sale or equivalent types, The Rh&-Rossitten Soci--

ety, for example, had made available carefull~~worked-out-de-,

signs of a successful.type of a school and of a training glider,

in order to prevent inexperienced contestants from making hope-

lessly inf”eriorgliders. Many contestants followed these de-

signs. The other school and training gliders, however, so

closely rtisembledthose ox the Rh&-Ramitten Society, both in

external zppearwce and in their performances, that they may be

rega~d.edas practically equivalent*

Combining these two types,in a special.school and training ,

class enabled, for the first time in Germany, a purely sport
,,,

contest withnearly equivalent a-lrczv&t.Ol&.ximwBperformances,

Which are important.for research purposes, could not be expect-

ed of these gliders. For this purpose ~other contest was there-

... * .—-,
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fore arranged,-whichwas designated as the “performance contest”
-3...... ,.,

and was --participate-din lzyhigh-class gliders. ,-

,The first contest,. in which nearly equivalent gliders par-.
\

ticipated, was not expected to produce anything technically new.

The second contest, in which the best gliders were pitted

against one.another, likewise showed no remarkable technic~al

development. The researches of the laet few years have resulted

in such an aerodynamic and structur~ perfection of gliders that

no great ,suddenimprovement can he expected.

While retaining the usual,outward appearace, which essen-

tially resembles that of engine-driven airplanes, improvements

are possible only throu~h the increasing experience of the pi-

lot ad the continuation.of flow research,

Fundamental changes in the form of ttieglider are conceiv-

able. A third contest was for the pur”poseof producing new

glider types. Results of technical value were to be expected

more especially from this contest.

Gliders Participating in the School and Training Contest

The school glider, which begizm the education of the pros-

pective glider pilot must, in the first place, be inexpensive
>

5XUdeasilyrepaired. after being damaged in poor landings~ Aero-

dynamical fineness is dispensed with in favor of these require-

ments. It is more a I!glidernth@ a IIsoarer.11

. . ... . . ... ... . ....’...
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.Inthe 1927 contest, all the school gliders were like or
. . .. . ,...,...+

similar,tothe”desi@nby the Rh&-R~tlzen Society.- They were;,i’[,,,. high-wing monoplanes wi~h,skeleton Xuselages (Fig. 1). The ~~
‘1!!l\ pilotls seat, under the wing, was entirely unprotected and”there,1.~+
I were no obstructions in front of it. This type of construction?:..

lessens the liability of the pilotls being injured by splintersj
fj’
P in the event of a break. ‘Sznce the pupil had no vis:ble refer-,.
,’

ence li,nefor the position:of the glider with respect to’the’

horizon, he was obliged, from the beginning, to learn to flyby

feeling. Training on such an aircraft would be beneficial for

all airplane pilots who, wheredeprived of their imtruments, are

unable to operate their airplanes. ,.

The training glider (Figsm 2, 3 and 4) is designed to en-

able aviation pupils to make long soaring flights. It was given,

the form of a high-wing monopl~e, in order to lessen the air

resist-mce. The rectangular wing affords good stability and

consrq.lentsafety even in stalled flight. It is aerodynamically

bettez liuiltthan the-school glider. In order to lessen the

air resistance, the

wires, and the opern

less, these gliders
:*

fe& because,

short span.of

wings were braced hy struts, instead of

seat was replaced by a fuselage. Neverthe-

cannot be regarded as aerodynamically per-

for the sake of simplicity,,they,,havea ve~

only about six times the chord.



11,”

N.A.C.A. Technical Memorandum No. 471 6

‘,

Performances and Properties of School and Training Gliders
- ,.,.._ .,,,..,,
i“,$;“ Despite their simple construction,”the school ~d training

IIf’
,

gliders made vqry good flight records. Long soaring flights
Ii:;$:
h were made by the more skillful pilots with the 6ChOOl glider,5.,}?,,

‘evenat wind velocities of less than 6m (19.7 ft.) per second.
,,,t Gliders of both classes showed a marked superiority as regards

maneuverability, over mtmy earlier performance.glideis., This

is all the more noteworthy, be~ause satisfactory rudder effect

has always been difficult to obtain at the low speeds attaiped

by the lightly loaded gliders of this class.

In the stalled condition, which is so often in~oluntarily

assumed by inexperiencedpilots, especially in curving flight,

these gliders exhibited excellent lateral stability. They

showed no tendency to rotate about the longitudinal.axis or to

spin. This property, which greatly reduces the danger of train-

ing’flights, is due to the rectangular shape of the wings. The

tips of such wings have a smaller ind.uce~angle of attack than

their middle portion.(llHa,ndbuchder Flugzeugkunde,!lVol. II,

Fuchs and Hopf, Berlin, 1922, p. 123). They accordingly dcmp

rotations about the longitudin~ axis, even when the maximum

lift of the whole wing has been exceeded and the glider is vis-h ............
ibly losing altitude. The pilotis thus’’enabledto recognize

his error and to correct it before the critic~ condition is

reachede
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Gliders Participating in the Performance Contest
,..=..

The Rhon-Rossitten Society published no designs for per-
.,:,

formance gliders. Hence there were various types, some of which

had been more or less successful in previous contests. It is

worthy of note that, aside from the’old Darmstadt glider Ukr-

garethellwhich was unfortunately destroyed this year (1927), no

two-seat glider appeared?

All the gliders, excepting one which could also be used as

a bipl,ane,were high-wing monoplanes with c~tilever or braced

wings according to their

drawings of the probably

gliders, ‘JOberschle.sienfl

span. From the photographs and line

two aerodynamically best performance

(Figs. 5-8) and “Darmstadtl’(Figs 9-11),

it is seen that no ch~ges have been ‘madein the usual form of -

the last few years. The Oberschlesien (Fig~. 5-8) has an aspect

ratio of 20, which is probably about the maximum for satisfac-

tory m~meuverability. At any rate the Oberschlesien, under the

guidance of a comparatively young pilot, brilliantly fulfilled

all the hopes reposed in it. The performances of the Darmstadt

under Nehring!s skillful piloting were th’eclimax of the con~cst.

Despite its great empty weight of 150 kg (331 lb.) it was pre-

eminently efficient in soaring. Structurally, the Darmstadt

must be regarded as a model~ ,,

The only foreign glider, ‘fLeVautourllof Auger, fell far

behind the German contestants. Its pronounced dihedral pro-

,.-.,,,-— —,, ,. . .. .-..—. —..- . ..--—., -
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,. duced such great stability as to render the ailerons apparently
~p.., of no,effect.;

1, The Technical Contest

This contest called forth much that WaG unfinished and much

that was faulty. It was distinguished by two gliders, the l!La

Pruvo~lof Kirchner (Figs 12-14) and the llzaunk~nigliof IJihn

(Figs. 15-21). Kirchner had attempted to obtain maximml empty

weight, and consequent minimum dimensions, by model workmanship.

Although La Pruvo had some defects, especially as regards cover-

ing and capacity? due to

a brilliant example of a

weight of only 35 kg (77

lack of experience, it was nevertheless

performance glider with an empty

lb.).

Since the flying weight-of La pruvo was only about 100 kg

(220 lb.), its dimensions were small. Small gliders are espe-

cially import~t, however, for soaring flight. In the atmos-

phere there are many vertical thermal.currents of small extent.

Of this nature, for exsmple, are the vertical currents under

cumUIUS clouds. An ascent under such a cloud with a glide to

the next cloud (Fig. 22) may render long flights possible even

far from any upward mountain wind. The most effective utiliza-

tion of such narrow vertical-wind zones is probably possible>-”. ,..

onlY with wall gliders like La p&o. ‘

The details of La Pruvo show h~dly anything new. The”lat-

eral control, by turning the wing tips about a horizontal.axis

.,. .-., ._. , ,,.. ,,.., ,.. , ,,— .-, ,, - ..... .—-, -.-,- ,,.,.-..—-—..-———...-
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perpendiCUlax to the direction of flight was empl.oyedby

‘Blertot’,“though not so succeSsfull.yas here. The only innova-

tion the System of runner springs? consisting of sev

pai2s of Steel-wire ring‘sor hoops which ax encased.in CL light

streml ,inedhousing. This device proved very satisfactory.

Nev‘ertheless,Kirchnerts glider was nothing fundamentally new,

for its essential ch~acter isticj~ the light constructiou, is

the aim of al,1airplane constructors.

Nihm with his llZaunk&igIt( Figs. 16-17) put really new

i deas int‘opractice. He was the first to use a symmetrical pro1-

file for the w .ngs of a glider4 Symmetrical wing profi.leshave

-

the ch,a,l?acteristicthat the center of pressure of th,eair forces

does not travel, as it does with csmbered profiles, but is lo-

cated at one-fourth the chord from the leading edge for all

angles of attack used in normal flight. With ‘thelow”position

of the center of gravity symmetrical wing prof‘il.es are there-

fore longi.tudinallystable even without tail planes, and Call

be u.sedon tailless gliders. Moreover, since the center of

pressure does not travel, no torsi,onalforees axe produced in

the wings, which can therefore be made correspondingly lighter●

The disadvantage of the Synlmetrical profile is its small maximum

which is about 207 less $han the lift of good,, cambered

wing sections.

In order to avoid transi $on difficulties, Ni_ built his

glider with a short fuselage and an elevator. The wing is not

.
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free from torsional forces, since the lateral control is still
,., , -,. . .,

effected through ailerons. Nevertheless, the empty weight of

the Zaunk%ig was only 45 kg (99 lb.). This small weight c??

doubtless be considerably,further rq~uced by taking full advant-

ag~ of,the symmetrical wing section-. The idea of using sYmme&

rical v?ingsections came from the Rh&-Rossit~en Society, which

had already made nwerous successful experiments with models of

such gliders. Ni@~s glider was built in close cooperation with

the R.-R. Society.

The directional control of the Zaurrk&ig is effected by

means of a rudder over each wing tip, as shown in Figs. 18-21*

If, for exsmple, the left rudder is deflected (b), the glider

turns to the left. If both rudders axe deflected equally by an

acute angle (c), the stability about the vertical axis is in-

creased. If both rudders are deflected 90° (d), the air re-

sistance is greatly increased and serves to sho~ten the landing

rum. The rudders are operated by pedals in the usual waY. This

method of steering was developed some time ago by the Rh&-Ros-

sitten Society and gave good results on the l’Ente.lt

Translation by Dwight M. Miner,
National Advisory Committee
for”’Aeronautics. , ,,...,

k_., #.——..—--.-.—— —...—,,-———....—
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Figs,2,3,4,

a =2.5m ~
(8.2 ft.) F

b = 2.0 m
(6.56 ft.)

t-b-i

I T c

.4

-,

,Figs,2,3,4. A training glider.

*

-—., ,,,,.,, , , .. ..-—
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“Fig. 15 The
‘iZaunkonigftslider

Fig. 1 A $ch~~l glider From WI.].Dec.3,271

II ..
1

I

.......

Tig. 5 The ~k)beh@&@en” glider-. .“

Fig. 9 The ‘Ikrmstidtfl ‘glider 130+h.s,

I
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I
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(59.:6°ft.)
1 m
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k 6.0 m-—j

(19,68 ft.)
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Figs,6,7,8. The.“Oberschlesien~giider.
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6.5 m.,.+

Fig~10 & 11 !Nie‘fDarmstti*R-gl~$dez---
., ,,
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1---,(29D53ft.)9m

Figs.12,13 & 14 ‘La Pruvolfglider.

\
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(3.28 ft.)
+1, orrll+--

““”” T/m

(32.

-..

)

)

r& ,7

(12.00 ft.) I

3“’62~
I
I

(5i2: :t .)

●

I

Figs.16 & 17 TheflZaurik6nig‘I
glider.

f!l==li
Q---+-p

Figs.18,19,,20& 21 Showing
operation of rudders,of the
‘tZaunkoniglt.

Fig.22 Soaring flight
under cumulus clouds.
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